Gene expression and mucosal immune responses after vaginal DNA immunization in mice using a controlled delivery matrix.
IgA antibodies in the vaginal tract are essential as a first defense line against microorganisms that enter the body via mucosal surfaces. Several studies have shown that direct application of DNA to the vaginal mucosal surface can induce secretion of IgA molecules specific to the expressed protein. The major challenge of formulating effective vaccines is to overcome the barriers to DNA administration caused by the estrus cycle and physical environment of the vaginal tract. In this study, we investigated whether controlled delivery of DNA to the vaginal surface would induce long-term IgA antibody production by applying controlled delivery matrices to the vaginal tract. The controlled DNA delivery matrices were composed of poly(ethylene-co-vinyl acetate) (EVAc) and loaded with a model plasmid encoding sperm-specific lactate dehydrogenase C(4) (LDH-C(4)). These EVAc matrices provided a controlled and sustained DNA release to the vaginal mucosal surface. The DNA released from the EVAc disks was functionally active and capable of transfecting vaginal tissues. When inserted into the vaginal tract of mice, the DNA-loaded EVAc matrices triggered the immune system and induced specific IgA to LDH-C(4) in the vaginal secretions. These results demonstrate that the EVAc disks are efficient and convenient vehicles for delivering DNA to the vaginal tract and providing long-term local immunity.